The lamellar transition metal Chalocogeno-Phosphates (MzPzS~) form an important family of two-dimensional semiconducting materials.
INTRODUCTION
The semiconducting Transition Metal Chalcogeno Phosphates (MeP2S~) crystallize in a layer structure and exhibit unusual two-dimensional physical properties [1, 2] 0379-6779/89/$3.50
The layers consist of sheets of metals (M) and phosphor pairs (P-P) (in the ratio 2:1) covalently bonded between S atom planes to form the sequence S-M2/~-(P-P),/~-S. The macroscopic structure is formed by stacking the layers along a particular crystallographic axis where the interaction between them are weak van der Waals (VDW) forces. Because of these weak interactions guest molecules (intercalants) can penetrate into the VI)W region to form "intercalation" compounds.
In the following paragraphs we describe the investigation of pyridine (pyr) and Mn(pyr)(aq) +2 intercalated Cd2P2S6 compounds, emphasizing the investigation of mechanism of interaction and perturbations in the host lattice created upon intercalation. Several spectroscopic techniques (Electron Spin Resonance, Photoluminescence and Optically Detected Magnetic Resonance) have been utilized. These techniques are sensitive to molecular or atomic scale properties and therefore are suitable for the study of heterogeneous materials like the layered compounds.
RESULTS

Intercalation induced lattice disorder
Changes in the host lattice crystal structure induced by intercalation were followed by the determination of the changes in the host metals' local coordination. This structure was determined from the Electron Spin Resonance (ESR) spectra of Mn +2 doped single crystals. The Mn ÷= impurity in an intralayer position served as a "spin probe" [3] .
A representative X-band spectrum of Mn ÷2 impurity in Cd=P2S6 obtained with the external magnetic field parallel to the C* is shown in figure la. After deintercalation of the pyridine molecules, the spectrum nearly regained its form prior to intercalation ( Cation exchange mechanism in the intercalated Cd2P=S6
The cation exchange mechanism has been discussed in detail for the M~P2Xo materials and it has been suggested that the di-positive transition metal ions which are not stabilized by the crystal field (Cd,Zn) are easily displaced from the lattice to compensate for charge of the intercalated ions [4] [5] [6] [7] We have examined the intercalation of paramagnetic Mn(pyridine/water) ÷2 Magnetic field (H)in gauss . The luminescence spectrum of pyridine intercalated Cd2P2S6 is shown in figure 2 and it is associated with recombination luminescence of the D-A pair created upon intercalation.
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